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*%MMfflizm'?X£m\£m&1-Z>b^Z.t>tlX^Z> (Yu, D. et al.. Genes Ce 
lis 2, 457-466 (1997)) . (Cystic Fibrosis; CF 

) ©jPSH3t^f-T?*>5t bCFTfcfi^ (hCFTO) *m%L-fZ>SeV<? ^—Sr^b 
fe*5. .»^l©hCFTRSr«?«tL*:SeV-<^ hCFTR5t^^0^"e^H^^ 

^RhCFTRJt^SriWft LfcSeV-<* * — © ? -< )^^>f J A_h(7>hCFTRS^S^J 
JLffibfc (01) o rtibotS^fciotn- KtSifif 07 5/ iE?iJ 

&&t>v. ^mbfchCFTRse©?S'i4^mit)e>n^<^ofc: 0 

2*W<DT^&W$&^>(±*WWlV4A'*<BEL (End-Intergenic) &?0£<Z>fB 

, ^<DT%&mffl$RS&mt hCFTR5t^Sr^bfcSeV-<^^— X\%, ? V A_Ltf> 
hCFTRil^^ 1 (7)^^d^o^:<^ 1 fett^^o^: e £fc. in vitro^in vivo©M^ 

&mvt, mxmm\^^xiE^f£hCFTRm&<Dmmi)^^x^^^H 

J; 9 fa_b Ufc W -J-*#iRNA ? /V*-<^ * — =Sr^-r Z>^b i^m £ ft o fc D 
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^^a^fc^fcoE^te^Ts'-AGA^-s' Sr^s WL^rj-r^mmkV'i '^ 

6 C-3* iB5U^3Ee«=— KEW^fKfc t> > ^W^^RKA^^/^^i"5^ 
( ^*at^7-f±. ^^M5t^d^5' -AGA^C-3' <fc 9 Kt5T5 

IB^JSrm^-f-^ £ 0 fc, MW3ktttt^xm<OWm\Z&Yf 5^5' -AGA^C-3' 

[4) ^S'-AGA^C-S'gB^J^ S'-AGA^CTT-S'lB^IJ^OiB^J-efe^. [2] JHfB 

[6] -^4'r^mmk^4/^^<v^^y^^/^X'ih?>, CD a>e> [5] e> 

C7] -r-Y^^RNA^^/v^ds-fev^ CD C5) tf^ 

cs) cd C7] <D\,^Ttifr\z-^M.<D-?'< -r^mwhVi /^xw ■> arna 
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(b) ^^ttfc-il^^a^^tLfc^W^^m^^/v^oyyA^fcfi { 

agAshjC-3' ga?!l^rf&oia^J{c:^i-5xms 

(b) ^$n^5t^^m^ji*^^^^^RNA^^/V^©^/A^^(i 

(c) ^DNA^^UT^^^^0RNAl>-r/^^Sh«^$ii:5Xm, 3r£tf2f ( 

( 

Cl 1] m> -kQk^C-Z' UntK S'-AGAs^CTT-S'SH^I^^ia^lJ-efea. CIO] 
Cl 2] Rjte^Ptffc fCFTRit^T-fcS. Cl 0] Cl 1] KWMtt 

C133 •^^r^^RNA^'i'/^^^^^y^^/^-efe^. C9] fab C12 

ci4] w^^RNA^^/^ds-fc^-r C9] a>e> C123 
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Mat^^-fer^^^iH>?iJ^*5VNT5'-AGA 5 ^C-3' «r£T3K ^^c-r^mm^^ 
afltfteiate^Wu -fe:V^^OiB^J^-43V^T^5 , -AGA M C-3' ^^(DgB^J 

(2) ^I^Sfift:=-KLTj3^ tfEifr&SMte^a^trtKS' -AGA«_ 

fiMem&f-iii* mm^mk^i)^' -aga^c-3' mmtt iM-mr? / « 

@B^JS:*t^i-S J; 5 Ct^atfi^©* ^*g^@a?ijf;i:fc5tt 5^5' -aga^c-^ 
lE^J^^iB^JK&^SfrTV^ (l) tel^o^f 'T^:** 

(3) ^'-AGAiHsC-S'IE?!!^ 5'-AGA s ^CTT-3'i2a?IJ«t , o@B3?!l-eS > § x (l) 

( 4 ) t fcFTBt^-efc 5 N ( i ) diBm^-f -*-**RNA*^ 

(5) ^>r^^RNA?>'f/V'^.^^7^^yi>^/^-c$>5. (i) \^m^<D-^4 

(6) ^-<^^RNAi>-r^^-fe:v^^^^-efe5, (i) ^lafto^-r-t- 

^^RNA^'f 

(7) (1) fc«©W^**«att$r-</l';*©$V ARNA^/tf«O^0Sr = 

(8) fcjwweaHET-rs J: 3 ^^$tbfc5t^^^-5^^^mRNA!>-r 

(a) ^A^^^M0S^E^J4 I ^5'-AGA M C-3'iE^J^tf^^> ^5 
' -AGA^C-3' gE^Jtrftfe^ia^iJiC^-r 

(b) &^ZfltzMte*1im&^frtz.W^ A^fc 

Ki-«DNA*Wfli-53jB, 
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( 9 ) WiS' -AGA^C-3' SB^J*S x 5' -AG/UCTT-3' gB^J^Offi^J-CfeS, ( 8 ) -HUB 

(1 0) wwm&*tf* hcrrm^xh^. (s) \zmm.z>jj&. 

(11) w^^^RNA^-f/^^^^^y^-r/V'^T'fcs, (8) ^fa^o^r 

(12) ^J±xmmiV4/l'*&±>i?4 ZJ^XX-hZ, (8) lHlEtt0>#ifc 

curate, *»«*2)sft^ snfcat^^amt-a^-f ^^^rna^-t ^ 
m^-rso **«#e>r±, •vt-i-xmwkVJ /^(DE&mo— 

Kii©«r^*w («jwf*fc»*»^) ^tvfc^y^^ va-^K^fc*. 

y * ;f KW\ g t m C £ 5 lcte5g*££ fixate 

&=i~- K-T5^ y * ^ K£3E££ii\ VJ/i'X *¥mm-f Z> r i let oT 

(Molecular Cloning: A Laboratory Manual (2000) 3rd 
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ed. , Sambrook, J. and DW Russel, Cold Spring Harbor Laboratory Press) 0 

fc33tt5EIE^JSr— £&<Sr£ifE?iJ) SrWln^tftLtf. *380i©*>f 
«\ -fe ^i^IBWC** V ^^3EM*£^flo5' -AGA^C-3' [5* -AGAAAAA 
C-3' (<& L^T ^ ft £ S^X ? J A_b<7)gB?ljT-|i 3' -UCUUUUUG-5' ) * tc f*5' -A 
GAAAAAAC-3' (iSi b^r^r -*-*ft W /K* £V Aj^lE^ljTrte: 3* -UCUUUUUUG-5' ) ] 

/P* (D?J ARNA_b0^^a^{C*5V ^fct. ^5' -AGA^C-3' £>*B*i&IE?iJ-efc 5 

f \ 

v 3'-UCU M G-5'^^^ga^J^Cl^$t^XV^S) „ -^-r^^^RNA^^/^«^-f ^ 

ft (r^-tr^ft) ^^A^oW/^-c-ibS©^ ^-T/^^ojt^ 

ttTm^Ka- K^ttTVN-5o ^oT> fcS^Mifr&^tCS* -AGA^C-3' 
ga^I^*tbS#^-, C^5t^^^b^V^*^^^0RNA^-f/^-<^^ 

^/Afi^^^^T*fe5OT*^5t^(DTV^-feV^0<DSa^|-X?*>5) Kite 3 
' -UCU M G-5' SB^J (i"fcfc>*> 3' -UCUUUUUG-5' S^lViS. 3' -UCUUUUUUG-5' ) 3*^5* 
iiZAK ^fSKo^^^Ssi^Tfi^o 3'-ucu«G-5' E2?0r±te©Ef!lfc5feS 

*^^*5V>-C, W^ftRNA£-</i^£te, -^-f^ft (^TM^ft) £ 

5 ^ y^-Y A^fl- (Paramyxoviridae) ©-fe: i^^-Y -f <Sendai virus) „ —a. — 
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Jj v $ H As* (Newcastle disease virus) N $5lt& < !7 /V^ (Mumps v 

irush (Measles virusK RS V <i As* (Respiratory syncytial viru 

sh Orgs, *7 4 AO* (rinderpest virus) % i/^-T^s*— 17 J As*, (distemper virus) 
% Or As h^^V^-f frXft (Orthomyxoviridae) <D<4 > 7 ^ ^ (Inf lue 

nza virus) , 7^K^ 34 (Rhabdovir idae) <DftM& P ftifc 17 /V* (Ves icul 
ar- stomatitis virus), >f AO* (Rabies virus) flfi^lf fetbSo *36W 

y r^Av*) "Cfe 9 x 438 ;t HE'" 5 7 ^ ^ y AO* (Paramyxoviridae; Respir 
ovirus, Morbillivirus, Rubulavirus, 33 £Zf PneumovirusJp|^F£:^5"tP) , 7 7* 
Ytysi AT. (Rhabdovir idae; Vesiculovirus, Lyssavirus, US it) 5 Ephemeroviru 
sJR^Sr^tr) , y^ny-f/PT. (Filoviridae) % ;*vH^ 7 y 7"f AT. (Qrtho 
myxoviridae; Infuluenza virus A, B, C, 33 it)* Thogoto-like viruses #p£ra" 
tf) % T^^rii^ATx (Bunyaviridae; Bunyavirus, Hantavirus, Nairovirus, 
joJ;^ PhlebovirusJS^^tf) „ TWtW/V^ (Arenaviridae) ft if 

&mWK3S\^T/< : 7 %9V*74 A?* t its*? %try$4 AO*fi. (Paramyxovirid 

ae) jih- 5 ? a* * ta-t (Dmmw%$£-r 0 ^^y^Ao***, 

M^tfTjzfmmL&ffS A|:j|o^^©//v-yoiof, ^7 ^ 7 y 

AO*ffi?ft (Paramyxovirinae) (l/^l^P 17^ AO*JR (^7^y t> 
W5) , A7*7 7-rA7>JS. *5«fcTJ^E— tr U !7-<A7.JR£^fcO *3<fcT*=3— ■=€- 
■MAO*!*^ (Pneumovirinae) (=3.— t7^f AT.JljS.fct^y ^ = 3.— ^ A 
*JR«r£*» Sr«r. #^&Jl£MJBT5Iii&&^ 0 7 S 7 y !7-<A7x£ LTH 
fclfi-fc y 4 A** (Sendai virus) % ~ 3— # y * A-Jfc & ^ AT. (Newcastle di 

sease virus) % :iof::.$»< ;&H?!7-<fA7> (Mumps virus) N !7 -4 AT. <Measles vir 
usk RS!7WA7n (Respiratory syncytial virus) N 4=fsE *7 -i A** (rinderpest vir 
us) . T >s<— <7 4 AT, (distemper virus) , 7 >f ^7 A^ Vif 17 >f /V 



WO 2005/001082 PCT/JP2004/009617 

9 

* (SV5) , fc Y'* 1 ?^ l'7A'=.ZsW<<A'*l, 2, 3M^365^f P>ttSo *H§91 

mM&-?&> 0, <tO * b < ft t°n ^-Y/K^JIi (genus Respirovirus) 
7$^y^^/^JS (Paramyxovirus) HI?) ^11" 5 £ ^*fcf«^ 

t »^-f/^ (HPIV-1) , H Y^^C^^/^^f^^ 

jUXZM (HPIV-3) , V^'^J 4 /U^ZM (BPIV-3) x -fcW^T 

£ ^VW* (Sendai virus; -^V^s^-i l^y/V^^ir ^7 ^ )V7, 1 Mb tj^fitt^) 

, ^iW/WN'^-r^^/^^if v^/isxim (spiv-io) ^as-^axSo 335 

$ titcWte tlz &m b-C £ V \ 

t UT^ttT*5 9 , ^^J&OMJtT^^Mte^ • ^$gSrffV\ DNA^ 
— X£^:&Vvfc&^#^<^m^&^ (integration) ttjg^kftV^ Z.(Dtc& 

So SfcC^^/l^tefcfc*:^ KflBtSf &SC£#fcfcv^ tic ^S^ASt^f- 
© fctt^ y ^-^y ^©ittt (flexibility) t££&m±<Z>* V V 
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^^V>^V>p rtb*-CO^^«to-C%^$ttTVN5 (Hurwitz, J. L. et al. 
, Vaccine 15: 533-540, 1997) „ JE^SI-^t^J^ UtgtT© 2 ^ -ft£t> 

ft^mMfafch&m£tiztc&iffi£&mmw£fr?>o s e v-<* 

^8Mfrr?*>5 ^«a^^m*^^^^:i^v^ci:^$tt•cv^s (M 

oriya, C. et al. , FEBS Lett. 425(1) 105-111 (1998); WOOO/70070) 0 H*-. 

•9 (WOOO/70070; Li, H.-0. et al. , J. Virol. 74(14) 6564-6569 (2000)) , T 

mvxmmi& J *-fz> z. £ x\ mmmm^mm^M^ ^zsmm&t ta v . mm 

&3§5l3 2 ffS£*t<5. SeV^rlDftii-S-v-r^^RNA^-r/^^fcC:^:, i9 
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OMX&^lfcK:HNMfiSf2i&^ft< (Markwell, M.A. et al. , Proc. Natil. A 
cad. Sci. USA 82 (4): 978-982 (1985)) % ?W&^<Dfy-Qm$i1£j&SLlrZ> 0 £fc N 

^^-r/^Mfi^e>^5m^f*:. "T^^*>y ^nf>fy (RNP) T?£> 

oT l t>«tV\ RNPH Mtffil© I-7^73i^^3 Vt^^M^fcirC&Ute 

-T/^oyyARNA, Ngfifl. Pg&Sx *5<kU ? LM6SSr'^tf1i^Xfc6o RNP 
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NSt^jpRlOVvcra: M29343, M30202, M30203, M30204, M51331, M5556 
5, M69046, X17218, Pitted fco^Tfci M30202, M30203, M30204, M5S565, M690 
46, X00583, X17007, X17008, IfltGrF-fcOV^Ttt D11446, K02742, M30202, M30 
203, M30204, M69046, U31956, X00584, X53056, F3t^F-teol^"CW: D00152, Dl 
1446, D17334, D17335, M30202, M30203, M30204, M69046, X00152, X0213K HN 
jfte^HwOV^tt D26475, M12397, M30202, M30203, M30204, M69046, X00586, 
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X02808, X56131 % Ut^F-^OVNTte D00053, M30202, M30203, M30204, M69040, 

X00587, X588865r#m<0^t 0 *ftt©lilO?'f^i5S = - Ki"5 &'(A'X&& 
tt&t&rlrtlft^ UMfctt-Ols^Xi-is CDV, AF014953; DMV, X75961; HPIV-1, DO 
1070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, D86172; MV, 

K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, X68311; SeV, X000 
87; SV5, M81442; *5j;rjt Tupaia, AF079780, P3t^PR:oVvCW\ CDV, X51869; 

DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, M55975; HPIV-4b, M 
55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, X75960; RPV, X68311; 
SeV, M30202; SV5, AF052755; $5£Tf Tupaia, AF079780, CStfirf-Kl-oVvrW: CD 
V, AF014953; DMV, Z47758; HPIV-1. M74081; HPIV-3, D00047; MV, AB016162; R 
PV, X68311; SeV, AB005796; Tupaia, AF079780 X Ifitfi^teOVvCtt CDV 

, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, M62734; HPIV-3, D00130; HPI 
V-4a, D10241; HPIV-4b, D10242; Mumps, D86171; MV, AB012948; NDV, AF089819 
; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, U31956; jS&Tf SV5, M32248 
. Fifrg^tClOV^fi: CDV, M21849; DMV, AJ224704; HPN-1. 1122347; HPIV-2, M6 
0182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, D49822; Mumps, D86169; MV 
, AB003178; NDV, AF048763; PDPR, Z37017; PDV, AJ224706; RPV, M21514; SeV, 

D17334; $S£.Z£ SV5, AB021962, HN (H^fcteG) it^RclO^-Cte: CDV, AF1121 
89; DMV, AJ224705; HPIV-1, U709498; HPIV-2. D000865; HPIV-3, AB012132; HP 
IV-4A, M34033; HPIV-4B, AB006954; Mumps, X99040; MV, K01711; NDV, AF20487 
2; PDPR, Z81358; PDV, Z36979; RPV, AF132934; SeV, U06433; *5 J; "SV-5, S7 
6876 WJ^-r?#5 0 /V*\?mk<Dmitobfy,X&K> , &<Dm^£ 

Cl ft <D V 4 fr* m 6 SC <£0RFI* v # J J^WUZiS V >T Jhf5<DE-I-S <End-Interg 
enic-Start) IB^JSr^LTT^ir^^gEe^ftSo ?S ARNAfclSSl^-CSkS' 
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t ^orf t <Dmiz.Bmm<D&&!&m-?h «9 x 1*5 «t tfsE^tt&Rfev \, ^ t~ 2 o<z>o 

N, P, M % F. HN (£fcf*H). ^iunLMeM^TV^-feV^tCri— K-T^6o(D0R 
, M. F, HN (i£fctt:Hh *3 J: tflL^ 6«£r = - Ki-50FJ?;oSJi|fU-MU\ ^*UOf^ 

sgit^ftfc^/w*^ wf§Emv4A'* t mmz.m^!&\zMmvxm!®m&* 
m^-rtK mm\mx a**? s&xt? 4 ^mm^xm^m-r z it 
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, A^ofSfcrifrMTS - £3S-e# 5 (HJR^Mft-S- WOOO/70055 *3 

£1* WOOO/70070; Li, H.-0. et al. , J. Virol. 74(14) 6564-6569 (2000)) 0 

. ©aiv^n — :/MJt* ^XLiiTK^ttPrt^^^/^ (VSV) ©G^SSC <VSV-G) 

£#-e#3 0 ttSfttov* Artttt^ vsv-Gm&mte-¥v>£ofc s >?; 

— ^-f*^*^**^- V4A'*<0?J ARNAfcttCtLfe ©3i^^<i3— ^ 
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j: t> . p***-** m-rz. t hxz 

^-•v sf ;V^=-Z/ (hemagglutinin) W$.h S << 7 ^ - £ (neuraminidase) S 
^tSr^mi*), «ife«BSrWI«-t-5ri:fcpriB^*>*. Fm&«3r& 

T«fcV\ ^J^^SeV^T^irihy-it^OloT-fcSVit^Sry y^T^ h1~ 

^^^^^^^*)--rSSeV<D#!^^^{c:^-r5 (Kato, A. et al. , 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMB0 J. 16:578-587; Curra 



WO 2005/001082 



17 



PCT/JP2004/009617 



n, J. etal., W001/04272, EP1067179) . Z<D £ p ftiSS{t*-f /V;M3\ in viv 

mx&z> 0 

yf^Vxfca-KUTV^) „ ^T*5'-AGA M C-3'iE^J&^£r^»^£0y 
5R^*a^HF-©5fi:3&ifr©5t^F (filittf»4Hfi?) ©E^ltettS* -AGA^C-3 

-r*m#s ^&&i-zft&mfc*(D*:<DU{{L(Dmm&, 5' -aga^c-3' mm<omm 
mmxtb 55' -gu„cu-3' a> & aoe^i icafiae $ ttr v ^ s 0 r^gat^f-j £ r* 

4k<Dmmtim£Mtm— x^^mn^\ -rtaf>^ 

ate^-f^ 5'-AGA M c-3'^^(^$^J^:^^ov^T, wttkm&tt&m.m&mM^ 

Rjras!S*#©j(iBja^««sr K-t-saaaEawss* -aga„c-3' 

JlW -AGA„C-3' £-^tft§^\ £ OgE^JSr^OE^IJ^^ LfcFab»fit*5iT^scFv 

it^Pa*. ^£§Bt^e>5' -AGA^C-3' SB^iJ £ til^^glJ^ii UTfi^Mst^ 
rf-tm^^O -AGA^C-S' gB?!1 3r£t*g\ ^M3t^tf>5' -AGA«C-3' SB^IJ 



WO 2005/001082 



18 



PCT/JP2004/009617 



E*_h, «fc 9 4«£i-;h,tf78aa$U2. $b^#^-rtL«8^^_b^tf@H^JT^?) 

o 

Xhtltf s EE^J b b-C 3' -UNAUUCUUUUU-5' (PB^lJ#-i- : "59) (0 1 #18) ##*-f £ 
t hW^7/Uxyf^^^3S (HPIV-3) T'fctti^ 3' -UWWYWBUUUUU- 
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5' (MSA, G, T, *fcttC)(E?HH§-:60) % ^6*J^tt3' -UUAUUCUUUUU-5' (SB^U 
#-§-:6l), 3' -UAUUAGUUUUU-5' (1H^J##:62), 3' -UAAUAUUUUUU-5' (SB^J§# 

:63), 3' -UUAUAUUUUUU-5' (IE?!i#-i§- : 64) , 3' -UAUCUGUUUUU-5' (iE?!l#-5§- : 65) 

tfS^tf £>;ft5 (Genbank accession X03967, M13886, M13888, M21649) 0 
-f/^-Cfi. YRAUWHNUUUU (IS?!l#-i§- : 66) , ^^J{eitt3' -CAAUAUUUUUU-5' (SB^J 
#-!§-: 67), 3- -UAAUAUUUUUU-5' (IE?!i#-§- : 63)), 3' -UGAUUUGUUUU-5' (iE?!)#-i§- 

:68), 3' -CAAUUAAUUUU-5' (1H^J## : 69) , 3' -UAAUUCUUUUU-5' (gE?!l#-^ : 70) 
, 3' -UAAUUUCUUUU-5' (MH^!J#-^ : 71) d^fb*L<S (Genbank accession K01711 
) 0 Hendra^-f/W^-e(i 3' -WAAKYUUUUU-5' (!B?!l#-*§- : 72), =Sr##)l-f3: 3'-UAAU 
UCUUUUU-5' : 70), 3' -AAAUGUUUUUU-5' (gH^J#-§- : 73), Nipah^-Y/V- 

^-Cli, 3' -UAAUUCUUUUU-5' (IH?!l#-5§- : 70) #Wf£>il£ {Genbank accession 
AF017149, AF212302) o RSVm, 3' -AWKWWWUUUU-5' (iH^J#-§- : 74) , e^ftjfcfi 

3'-AUUAUAUUUU-5' (IB^J#-^- : 75), 3' -AUUAAAUUUU-5' (EJlJ#-§- : 76), 3'-AUU 
AUUUUUU-5' (1B^IJ#-^ : 77), 3' -AUGUUUUUUU-5' (gH?!l## : 78) , 3' -AUUAAUUUU 
U-5' (gB^J#-i- : 79) , 3' -AUGMUUUUU-5' (@E^J#"^ : 80) , 3' -AAUAUAUUUU-5' ( 
IB^J#-^- : 81) , 3' -AAUAAAUUUU-5' (gB^!l## : 82) , 3' -AAUAAUUUUU-5' (iB^lJ# 
•§-:83) &m?bfa%> (Genbank accession M74568) 0 * fcSV5^C« 3' -ARWWUCU 4 . 
7 -5' (@H^IJ#-§- : 84, 85, 86, 87) , ftftqfcfctt 3* -AGUAUCU^-S' (M^m^r : 88, 89, 
90, 91) , 3' -AAAUUCU4.7-5' (S2JIJ#-!§- : 92, 93, 94, 95) tmif h fr, NDV 3' -A 

WUCUUUUUU-5' (IE?iJ#-§- : 96) d^aftf €>ft£& (Kuo L et al. , J Virol. 1996, 
70(10) : 6892-901; Kuo L et al., J Virol. 1996, 70 (9) : 6143^50) 0 

K^-fA'^fl'^^^fc^V^Ttt* Vesicular stomatitis virus "Cf*, 3 
' -AUACUUUUUUU-5' (IE?!l#-§- : 97) tf^ifbthS (Genbank accession J02428), 
&jtffi V << fr* -e« 3' -YWRHWCUUUUUUU-5' (IB?!J#-!§- : 98) , =Sr#ift fcte: 3' -UAGU 
ACUUUUUUU-5' (ifl?IJ#-5§- : 99) , 3' -UUGUACUUUUUUU-5' (lH?!l#-i§- : 100), 3'-CUAC 
ACUUUUUUU-5' (ia?!J#-^- : 101) , 3* -CAGCUCUUUUUUU-5' (IB^!J#-J§- : 102) , 3' -UAG 
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AACUUUUUUU-5' (gE#lfH§- : 103) &^tfhfl%> (Genbank accession M31046) o No 
virhabdovirusesOtf 1 !?^ Salmon infectious hematopoietic necrosis virus ( 
IHNV) fi, 3' -UCURUSUUUUUUU-5' (@B?!!#-§- : 104), A#ft|Ctt 3' -UCUAUCUUUUUU 
U-5' (@B^ll#-^ : 105), 3' -UCUGUCUUUUUUU-5' (SB^J## : 106) , 3' -UCUAUGUUUUU 
UU-5' (IE^J#-^- : 107) (Genbank accession L40883), Viral haemorrhagic septi 
caemia virus (VHSV) tt, 3' -UCUAWCUUUUUUU-5' (iE?lJ#^ : 108) (Genbank acce 
ssion Y18263), hirame rahbdovirus, Snakehead rhabdovirus (SHRV) fi s 3' -UC 
URUCUUUUUUU-5' (IB?!]#-5g- : 109) (Genbank accession AF147498) ttX&Httfb 
tlZ> (Schnell MJ et al. , J Virol. 1996, 70 (4) : 2318-23 ; Barr JN et al. , J 
Virol. 1997, 71 (11) : 8718-25; Barr JN et al. , J Virol. 1997, 71 (3) : 1794-80 
l; Tordo N et al. , Proc Natl Acad Sci U S A. 1986, 83(11) : 3914-8; Tordo N 

et al. , Virology. 1988, 165 (2) : 565-76) 0 Sfc, Marburg /l^*5,J;t*Ebola 
^xf/i^^^Filovirusf^-f /WMCjo^Tte, 3' -UMAUUCUUUUU-5* 0B^J#^ : 1 
10) (Genbank accession Z12132, AF086833) dSJEl? bthZ> (Kiley MP et al. , V 
irology. 1986, 149(2) : 251-4) 0 (rrt% R : A or G, Y : C or T or U, W : A o 
r T or U s S : C or C, M : A or C, K : G or T or U, D : A or G or T or If, H : A 

or C or T or U, V : A or C or G, B : C or G or T or U, N : A or C or -G or T 

or u) o ±m<DEmmn, ^/^^/^ (w^«o ic*5tf-«e?n?*ufc 
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eaiasgfcaeoaiw t vxmf btiz> 0 $ e> n:4$3rt-*wf 5' -aga^ccc/t] cc/t]-3' 

([C/T] = C^tcm) CE^m^r: l£fcf±2) T'fct), <fc 9 #^"f~tl/if 5' -AGAg. 
6 CTT-3' (IH^I#-^: 3^fcfi4) ^-fer^^^tfK^JT'fe^o ^WlC^T 

fl^a^stfw****^ -^-^mRNA!>-r/v^o^^EiaM^^^v^@B 

■Wt>0»fc3fc£*f*fc 9 x ^ •^^^RNA^-r/^<DEiH^J^>^bfclim^ 
5' -ANTAAGAAAAAC-3' (N= A, G, C, 3:fcfci T) 5) it*— 

. =*F><DV?>'?^i<"-$:mm-rtitz. a*. T^;m*mmvxmMmm& 

SijftSwimt'feS. 08;tfc£s AGA (Arg) -Cfcfrtf. AGG, CGN (N= 

A, G, T, &tzn C) {Cgmi-5w£3$-et5o AAA (Lys) "C-fc*U£, AAG{£«#I: 
fSCimS. AAC (Asn) T?£>*U£. AATfc:fi&1-5 C£3*S-C#5„ ACT (Thr 
) -Cfcftffs ACA, ACC, *fcf* ACG \Z.m&tZ> w£ 5„ t bCFTR 

itfc^cDORFldfcJu S'-AGA^C-^ (C— ©rr-5@Ff^ 2^Ff#^-t-^ (Accession No 
s. M28668, N1L000492; Riordan, J.R. et al. , Science 245: 1066-1073 (1989) 
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Z<Dmm*X£:Z J ttX £l^U *>5V^m<DMB^J^e^UTt < tV\ RNA©2&« 

®,<7mmz.&gr$-z>TM.. (b) m^^titcm^itm^^titcm^-r^m. 
c ) mM&m^^xm^^^xmmitjfrx&wM&z&zxm. 

ttffl * -AGA„C-3' iH?iJ£r^-tp#£-fc, ^5' -AGA^C-3' gE?iJ3:f&tf>@a?iJt-Sfe 

#©M3<0^&»fci-* 0d*.fi3' «gW:3' KifcfciEV^ 

^*SE&«0RFfc<B|HL ^-!>-r/^se»0RFO^ x *5J;^/*fc«5'ic:S:t>3av^ 
jM^^SSORF^' h V-f 7-fW B Hu1f At 5 - i ^T't 5o 
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SrSA-r y y A-oif A$r>i-tf>/-K y * y Ko«ft*6©«»^ * 

5 «fc 9 A-f"5 £ UV^ (Kolakofski, D. et al. , J. Virol. 72:891-8 

99, 1998; Calain, P. and Roux, L. , J. Virol. 67:4822-4830, 1993; Calain, 
P. and Roux, L., J. Virol. 67 : 4822-4830, 1993) „ # A bfcfl-^it^ £ £ 

(W001/18223) o Sfc, ^y AJi0^5t^O#A^gtCj:o-C^ 
t^it^T-f, ■^-r^^03'03£<^jfAi-5f5^limv-</^ s ^<. 5'<D 

5£<tcifA-r5^^m^^ s (S<y«eSo -^)<J;5t-s fl-5fe«^tf>£PAteg 

SSifi < {c#A-f-S - £ #0$. UV \ JWW&Kittu 3' y — £ 3' i5v * 

*^*^SK0RF£OP B 1lC#A£;h,5„ fcS^fi. 3^— #j£^«7-lVK*M« 
5l^^2#e^l>^/^Me«5l^^ORFO^x £fcf*3'a*b2#B£ 3#S 

^>^>r/v^ss®a^^r^#AUTt>«tv\ jfc®«ife'«7 s: y y 
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^ A^ffcftkf, 3* -UCCCWVUUWC-5' (W= A^fcttC; V= A, C, *fcfciG) (IB 
?>J#-§-: 6) (DmmZ&mKm^ZZ. «ftt 3'-UCCCAGUUUC-5' 

7) N 3* -UCCCACUUAC-5' (iB^J#-^ : 8) % *5<fcT* 3' -UCCCACUUUC-5* (IB 
9) #0*LV\, Zfrtb&mmte, ^^ttSr^— K-T5DNAiB?0T»*i- 

t^tl^fl 5'-AGGGTCAAAG-3' : 10) „ 5' -AGGGTGAATG-3' (iB^J## : 

11) . joit^ 5' -AGGGTGAAAG-3' (iE?!l#-i§- : 12) "e&So -ZlsM 94 A'X'<* 
& — (DIsEBffl h b"Cfi£ % Mx.fi 3' -AUUCUUUUU-5' (gE?lJ#-i§- : 13) (^7^^?r = 
— K"f~<5DNA"Cfci 5' -TAAGAAAAA-3' (IH?lJ#-§- : 14) ) Sra tfC t i>m * UV\, I 
E^Itt. ^Jttfftt©3i|ST-feotJ:<, JM^^* 3*-GAA-5' (T^^DNA 
-ett 5' -CTT-3' ) Sr/8V\*Uf«fcV\, 

*&w<d$4 fr**Mmi-z>mz, m3\Mmnmz&^x. -?4-}-*msm94 
liryf^/A (^T-r^fcii^^t^f yyARNA^ffiM^ ) 

l&nfab L-TT7 RNA^n y 9— t?f&$SBE?!l&;flJ/B U ^ERNA# D ;< 7— if Srlffllfert 
ttl^tt^J; 5Kt5wi#Tt5 (Hasan, M. K. et al. , J. Gen. Virol. 78: -2 
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813-2820, 1997, Kato, A. et al. , 1997, EMBO J. 16: 578-587 Yu, D. et 

al., 1997, Genes Cells 2: 457-466) . 
m%-&%&3*8kk. J t^'?'( Hasan, M. K. et al. , J. Gen. Virol. 7 

8: 2813-2820, 1997, Kato, A. et al. , 1997, EMBO J. 16: 578-587 RTfi Yu, D 
. et al., 1997, Genes Cells 2 : 457-466 OlE^i^Cr, ^i^lCtti 
5.. 

mz-tf 5' -agas^c-3' n&) tf&&ztiitnjm&&-&=*— k-tsdna^^ 

m+oxm t <om tcE-i-sBS W i o-foigg $ tt 5 i 5 1-. -^j&dna^e-i-sIH 

rule of six) J ; Kolakofski, D. et al. , J. Virol. 72:891-899, 1998; Cala 
in, P. and Roux, L. , J. Virol. 67:4822-4830, 1993; Calain, P. and Roux, L 
., J. Virol. 67 : 4822-4830, 1993) 0 E-I-SiH^lJi* s M*-ltWAWiF\(D3- V =H)N 

^tl^tl5' -CTTTCACCCT-3' (IE?lJ#-§- : 15) „ 5'-AAG-3\ *5 £Tfi 5' -TTTTTCTTAC 
TACGG-3' (ia^J#-^-:16) 3ftS«V^6>*t5. COf^S: V^J^tfJ A£r=i — 

(y./ A03' in) ©sgajjoiwRijfiAu #3iat^©ii?«©*-oi'*aeMte 

CT«^i"S^i:^T?#5 (Yu, D. et al. , Genes Cells 2: 457-466, 1997; Ha 
san, M. K. et al. , J. Gen. Virol. 78 : 2813-2820, 1997) 0 09:tWU 

^■(D^^xmw {ai^E-i-sgB^j^^bfc2^DNA^^-rs„ ^n^^fy -j*<d 

7? K-r-ScDNA^FfM^SfB^JOi-O'-fiil^A-f-So Mz-\*-7?*m 
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jf; ^£=1— Ki~ 5 cDNAKi&v^T, FfMO^^/v^g 6 Mitten FW.nt 

zti&m^zsmm<&mte^&fflmmm&GL&ft<z>x&%, neater- - 

kusumi, T. et al. (2002) Virus Res 86(1-2), 33-8) „ 

(W097/16539; W097/16538; Durbin, A. P. et al. , 1997, Virology 235: 323-3 
32; Whelan, S. P. et al. , 1995, Proc. Natl. Acad. Sci. USA 92: 8388-8392; 

Schnell. M. J. et al. , 1994, EMB0 J. 13: 4195-4203; Radecke, F. et al. , 
^1995, EMB0 J. 14: 5773-5784; Lawson, N. D. et al. , Proc. Natl. Acad. Sci. 

USA 92 : 4477-4481; Garcin, D. et al. , 1995, EMB0 J. 14 : 6087-6094; Kato, 

A. et al., 1996, Genes Cells l: 569-579; Baron, M. D. and Barrett, T. , 1 
997, J. Virol. 71: 1265-1271; Bridgen, A. and Elliott, R. M. , 1996, Proc. 

Natl. Acad. Sci. USA 93: 15400-15404) 0 ZtLt><Dj?&lZ <k X) , ^9^V7/W 

h V 4 x "fe V -fA"* ft if *r£tfW ^-^^RNA^ j A** ^rDNAd* bWM 

5rt^-e#5 8 V-i^fJ Ki-5DNA(C*3V^. F3t^r\ HN <3=fc 
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"CfcS (Hirata, T. et al. , 2002, J. Virol. Methods, 104:125-133; Inoue, M 
. et al., 2003, J. Virol. 77:6419-6429) 0 

M&mte^mn. (a) -^^i-^mmk^^/^^f/^mk e^-^iKRNA) £ 

5iM?H5iSs (b) mmm^tc\i^:(D^m±m7!)^m^y^mi^ 

, HN ($.tzn H) , 43j;OT^e®0#^TT'^^a---7 P {^*ttfc!>-r^^^[ 
iS^^^ T7 RNA #}) * 9— Viz «£ >)RNAtc:fe^$-Br5o ^n^E— ^— ^ U"C« 

DNA^ h (T>?; ARNA^g^JO^{C^^T7 RNA*K — if^OSllff Kt. CI 
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(DirLTfi, U*<D h5^7x^Va ^Pm&ftlHX-Z Z> 0 09*.tf % DOTMA ( 
Roche) % Superfect (QIAGEN #301305) . DOTAP, DOPE. DOSPER (Roche #1811169 

&ftKh-\~&t£-aL<DimtiSAZ>Z. t^^ ) ^^TV^S (Graham, F. L. an 
d Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and "Silverstein, S. , 
1977, Cell 11: 223) „ Chen*5 JlT^Okayama^ h7^77~ &fff<Z>ftftfb£r& 
ftU 1) jSBJtet^ttlKte©^^*^— -^a^^FSr 2—4% C0 2> 35°C. 15—2 

mm. 2) vm$mktt£9mtt<Db<D&mmm< . 3) ^^^^dna^^ 

20~30Aig/ml<Di:#ftaS^tfc^^f ? tb6i:^'g : bTV^S (Chen, C. and Okaya 
ma, H. , 1987, Mol. Cell. Biol. 7: 2745) „ <D<£>^feW:, — iStt* h 9 7 
jc^>a >"tCitb-CV^o I^DEAE-7 5 ^ (Sigma #D-9885 M. W. 5X10 

5 ) mm&mm<DDmgk&&x*fflm u h 9 ? ~ ? ^ a 0 &&&& b tt 

( S^ctf)^ oodf 1/%:M7LZ>Z- t 5 (Calos, M. P., 1983, Proc. Natl. A 

cad. Sci. USA 80: 3015) e ©O^fefim^^TUfci: mitLZ>j?&;X\ mjfeMVl 

&&t£\t\t ^ o &x(D *s xxxgxDxmfc&^xvimmm^o ^mn^/^mm 

£JLhs 3o^7>^^y-<^4 , T♦(i)^&^^^x*#*<D^m«^ffiV^T# 
i&^fr&^fH-S :i imSOl?, !7-</^S^Ofci?)ODNA(O^BJ|&^^ 
Af£K3\ h 7 >X 7aL?*/-3 LT 5„ #?3Sfcte Superfect Transf ec 

tion Ragent (QIAGEN, Cat No. 301305) „ ^fcli DOSPER Liposomal Transf ecti 
on Reagent (Roche, Cat No. 1811169) ¥&m^ btb£3$ x r*L£>fcI$!lEB$fb 
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24Kfr h 6 , Kmg.<DZf : 7 *=fv?-?\'—Y% fcmOQmnK< h V M.mX\ 10% £ V 
B&i^jfll^(FCS)*5j:^^M (100 units/ml >"G*3 J;Z^100m g/ml *b 

h W &-£&m:'Pi&m&i& (MEM) Srffl V >TlM^IIi& &^J!frifcLLC-MK 2 

(ATCC CCL-7) trf5^100%3^7/^^h(C^5*T*^U #J;tfi£ 1/ig/ml p 
soralen UVjgJ|t (PLWUV) ^£l£20#MS-e^«fcLfCs T7 R 

MtfV %^^^T^>m^X.V ^^y^T^ ^ JV^v-Wl-Z (Fuerst, T. R. et 

al. , Proc. Natl. Acad. Sci. USA 83: 8122-8126, 1986 s Kato, A. et al. , Gene 
s Cells l: 569-579, 1996) 3:2 plaque forming units (PFU) /1®R&T^g!i£TtZ> 

v 2~60 Mgx «t!J £r£ b < f*3~20 fx g^m^^L-fe t7 ■< ;V*(D?S ARNA&- = 

- K-T 5DNA3:, !7 /V^RNPO^EfclCi&^ft h =7 V* !7 ;^Ifif 
^^^-5^7^^ K (0.5~24/ig^>pGEM-N % 0. 25~12 n gOpGEM-P. 
~24 n gOpGEM-L) (Kato, A. et al. , Genes Cells 1: 569-579, 1996) £*fc:Su 
perfect (QIAGENft) %ffl V >fc *J /K^ai^^a ^fe^MC «t «5 h 7 ✓'^ 7i^'>3y 

i--5o n, p, ^.tt^L^r^-K-rs^m^^^—oajtfts 2:1:2 t-r 

*Lf££<x ^7^^ K*«> ^dx.fil— 4jug<^pGEM-N % 0.5~2/ig<E>pGEliH\ 

m ~4 ^ gOpGEM-LmST-3ii:ps-r s„ 

h7y^7x7i/a v£?Tofc£BJ§&teu FrMfc£9100/ig/ml<E>y 77^^^ 
(Sigma) Xt^h-^T^tV^K (AraC) % <fc t>0* b< f3:40/ig/ml<^> h~>- 
yj7lfyi/K (AraC) (Sigma) 0^£^tPlkM^tf>MEM-t?J#^U !7^v-= 
T V J /V* K «fc 3$BJ3£^44£*<HC £ if «>. «7 OlHll|X^^ft7Cr-r 5 £ 5 

\zMM(OMzM&&*Wtfe1rZ> (Kato, A. et al., 1996, Genes Cells l: 569-579 

y77i^^3ytTfif5. ^_b?fSrtiIilXb, LLC-MK-Jfflfl&Dit^ 



WO 2005/001082 



30 



PCT/JP2004/009617 



mA-rz-t&ssmxhz,, m^ov^^^^^a^^^m 

/BTr#5o MX-fi^ DOTMA (Roche) % Superfect (QIAGEN #301305) % DOTAP, DOP 
E, DOSPER (Roche #1811169) t£X&mfbfrZ>o ^ Vy~-J*tpX<DftM&®5<: 
fc&. ? w*cls&J}Qz.ZZb i bX%Z> (Calos, M. P., 1983, Proc. Natl. Aca 
d. Sci. USA 80: 3015) 0 RNP2S#A£ frtilfflti&Xn, RNP*> 4 

m tmm±m) mumo*®) vxwmm&i&yte-rz.bKxv) % 

•>=T 17 ^ /^XvTF7-3fi^{C|^5fei-5 - £ 5o #J;tfi£ 3 0^ 

_b^05g-r o ^e>tvfc^^/^«-80 < C-e^#-rsr.^dS-e^5o ac^-<n— 

fcfc x oi i/-<a — ^ e®^^m-r-5LLC-MK 2 *fflJ3&Sr h7^7x^V 3 ^ i^ffi-r 
^fcftoi^n— 77^7*7;*^ K h 7 7 x ^ 3 y J; 
v\ £7c, h7y^7x^y 3 y^ofc»lcxy^D-7 , I6f^t5L 
LC-MK 2 &fflfl££fiJl bT^«i-S ^ttio T3i n — ^at^^SMO 17 /l" 
^^liit i ii"5^i! 1 b-etS (B^<kPg#-§- WOOO/70055 SSJlTJ* W000/70070#fig) 

o 

HUlX$ttfc!7-r/^<D7Jffi«. ^^LfiCIU (Cell Infectious Unit) SflJ&fcfctt 
#jfe^^^tt(HA) ^aO^-fS w £ Id J; 9 5 (WOOO/70070; K 

ato, A. et al. , 1996, Genes Cells 1: 569-579; Yonemitsu, Y. & Kaneda, Y. , 
Hemaggulutinating virus of Japan-liposome-mediated gene delivery to vase 
ular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. Meth 
od in Molecular Medicine: Humana Press: pp. 295-306, 1999) a ^fc x GFP ( 

fftfesbtaest) t£t*<D^~x—mte*%:mm.i'tcV'(/i'tt<>^xte. 
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5 (WOOO/70070) o iM/W^^gj^iiMSrfci, TO (transduction tin 

it) x-mt>irzki>foz>o 

CV-imB& (ATCC CCL-70K AA7^-fft*©BHKiJlS (#J;U:fATCC CCL-10) ft 
n S«S:38m 5 r t X\ ^(01 ^~<p —^Rl^tfrtSfctt * 

&, (1993), r#gfmBR«©*«fflairro h=»-/nii. ^ttSims^j , 

J¥£*fc, *R, pp. 153-172) o ^fr«JKl«[ x . mtis S»#PS:«««KlA*t9~l 
20^ 37-38^-^^1^ iBESr^ft^S. -ftBffl 

•%;V\Zzl— *±, pp. 68-73, (1995)) „ 

9 3 (S^^W## WOOO/70055 *5it^ W000/70070#{g) 0 

<1> F^M-fe^^-T^^^^/^cDNAjScttWF^m^^^^ 

(SeV) rfeft^y AcDN/U pSeV18 + b(+) (Hasan, M. K. et al 
., 1997, J. General Virology 78: 2813-2820) ( r p SeV18* b(+)j r p SeV18* 
J £*>V^) OcDNA^rSphI/KpnIT'?mt:U-C7 7^^^h(14673bp)^®HXU pUC 

mc?u—~i'-!f\^x-77*% K P uci8/Ks^-t-s„ ?m&&w&kU®-(omm%z-<D 
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V\ UTFSfrfc^OORF (ATG-TGA=1698bp) &Bfc^T#j;tk£atgcatgccggcaga 

tga (@E?!l#-§- : 17) "THlgrU Fa^^MSeVyy AcDNA (pSeV18 + /AF) £ 
^H't'^o PCRf3\ FA^^^iJS^tt [forward: 5' -gttgagtactgcaagagc/SB^J 
: 18, reverse : 5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/'@3^!J# 
# : 19] x Fat-B^-^Ti^lC^ [forward: 5' -atgcatgccggcagatga/IE?!i#-§- : 20 
, reverse: 5' -tgggtgaatgagagaatcagc/I£2F!j# : -7§' : 21] (T>"^ ,= 7^ ^^—M^ffl^^fc 
PCRWS^^EcoT22IT*5g^-r^ 0 £ <D£ O fc# kttfc^X 5; K^SacItSall-r? 

mitvx. Fxmm&-£&m&<DmK (493ib P ) &®nxbTpuci8K:*o— =>- 

i^U P UC18/dFSSt-f-S 0 ^OpUC18/dFSS^rDraIII-C-?I'fk;bT N $rJt SrfHjlfc LTp 
SeV18 + ^)F5t^^tf^ODraIIIif>H-i:g#m^^ iXa 
$ KpSeV18VAF fl-JfcJt^tt* ^Jx.^pUC18/dFSSOFat^^^l«l- 

&5f&fJI«iJt Nsil *5«fctf NgoMIV $Ufirtd#Ai-5o 

<2> sev-m e srui*3gm-r s^A'^HMwaofW 

•feW-Y ^/^©FJt^?- (SeV-F) ^^mi-^Cre/loxm^M^m^T^^ 
KO«|gf*SeV-FS^£PCRT-jf BU Cre DNAP a^fc^— Ol^Stt 
Srft*58*$tb<5 <fc P^fr^ftfc:/^^ KpCALNdlw (Arai, T. et al. , J. V 
irology 72, 1998, plll5-112l) ^IM* h SwalgM&i-Jf A L x ^7^5 

KpCALNdLw/F^«^i- S e 

5 — sr^&i- 5 o snug m £ « sevcDitattc i < m v ^ b tvx v ^ 5 

3SUfc^#^^v-JS&^Jk^(FBS) N -<=iyy^G^-hP^A 5om&/ml, 

SOMg/mlSr^JDbfcMEM-eS?^. 5% C0 2 X^m-f-^> o SeV-F3t 

&*mms.m]&m ! g&tt-rz>t£iib^ cre dnai; ^^^-r—^^x Y)?m&&m®> 

Srfl3K8fl*ii,5 ± 5 iciSff £ tvfc_b|B^7 * 5 KpCALNdLw/FSr x y >4tt^^> 
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(mammalian transfection kit (Stratagene) ) <fc t> . I^PWT'p — 

10cm7° V" — b Srffi V \ 40% 3 Is Y % -e^W bfcLLC-MK 2 ^fflJ§S^10 /x gtf> 

^"7^5 KpCALNdLw/F^r^A^, 10ml<7>10% FBSfc^tfMEMigifctCT, 37 e C<D5%C 
0 2 >TV5rrL-<— ^-^T?24^^i-5„ 24B#r^WNBIfe£:i*2 s U lOmligifeM 
&gjB$K lOcmV-ir — V 5 *M V ^ 5ml 2ml 2*5:, 0.2ml 2&l:i^£\ G418 ( 

GIBCO-BRL) 5:1200m g/ml?r'^'?>10mlC>10%FBS$r'^"tfMBJi^ift{3.Tifl^SrfTV ,k % -2 P 

ifeicj; ^^WUTt^lsmttSr^-r^ti^o— i^&Jl^Tigifc 
i"-5 0 HJifcUfc^ n— ^mOcm^W— h-en^/HV H:ute£*T*ifc*:}g* 

FgeH0BS»3tr±, »5r6cmi/-r — V|nT = ^7^xy h 
^ % TtV ^^fy^AxCANCretr^^b^^jfe (Saito et al. , Nucl. Acids Res. 
23: 3816-3821 (1995); Arai, T.et al. , J. Virol 72,1115-1121 (1998)) 
V) m X-l* moi=3 "ClSSfe £ -fr-C^ 5 o 
<3> F^£^^SeV!7^/V;*^??m££&tfif*I 

_L|B pSeV18VAF {C^it^^lfA^ttfci^^^ 5 KSrOTO ± 5 tC UTLL 
C-MK 2 $BJI&fc b 7 ^ 7 {7 is 3 >~t-3 0 LLC-M^lEBIfeSrS X 10 6 cells/dish "ClOOmm 
©->t-Hc|< 0 T7 RNA^y 7t ?~1Z\Z.&*) S J>Wk(Ofc^%ftttZ>W&te. 
te. #M!&%3l24l$IH]& y^l^ (psoralen) £$&afcJHfc*Mft (365nm) "C 20 ft 

mmmvtm trnxv y 7— ^*is5ii-s y =»^t-v M7^ ^tima-* (p 

LWUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 8122-8126 
(1986)) &M0I ZUMX-Ml&X-ll&mmgiZltZo Vfi'—T&'CA'X^iD&H' 
HflRltKltts WtUZISVv h'<A''7&5*&mm£tl1t UV Stratalinker 2400 ( 
400676 (100V), * Vy^V'—ly^L, La Jolla, CA, USA) £rfi§V^ 
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Oiifcte. ^ftfcK^tbftV^ ^jg^ttMSI^ 6:2:1:2:2:2 £1-5- £ 
^Tf5o #J;tfcf. ARNA^m-T^^^^ K. 3£tM£N. P, U &£Tf F 
7 P 7^HN^eS^^S^m^ , 7^5: K (pGEM/NP, pGEM/P, pGEM/L5.t5pGEM/ 
F-HN; WOOO/70070, Kato, A. et al. , Genes Cells 1, 569-579 (1996)) Sr. ^ 
tl^tlUfig, 4/xg, 2/zg, 4/ig^.U t 4Mg/'dishO*Jt h^V^^^^ hi"5o Wt 
B#P^i#*# v JfDL»Sr-a^^V^MEM-elHJB&^2[Hl^5fe^tU. 40/zg/mLtf> Cytosine 0- 
D-arabinofuranoside (AraC : Sigma, St. Louis, M0) IkXTl. 5n g/mL<7>Trypsin ( 
Gibco-BRL, Rockville, MD) %S&ltmXig^-$-Z>o w;ftk<D&BJ§a£:|E]l&L N 
5/>Sr0ptiMEM (10 7 cells/ml) 0 ^it^^r 3|nI^9agbTlipofec 

tion reagent D0SPER (Boehringer mannheinO t ^ & b (l0 6 cells/25/i 1 DOSPER 

) ^i§.-ei5^gbfc^ % iia-^^n—^^^ufcF^m^/w?— 

7x^i/ 3 y (10 6 cells /well 12-Trell-plate) U Jk?j|£rg-*^MEM (40 ng/ 
ml AraC, 7.5/*g/ml h ]) ^^^WX^m U _k?jf SrleJIirrSo Fgl^OSt^ 
■Ty ^d^i^HN*^ctiM3t^^*bfcl7-r/^t>. itti^O^feT'^-rS 

«7 W y y A_hT*^:« LTV n 5 !7 ^5te-7-* s a* 5 fcfi^tt^JLO 

^-c ^^mcmm^mA-rih^ z:th^nxxm.-fz>& << n&v> 
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©3WJte^3t^^±t«wiia«ffi^F*^is#rf fetus. ^v^/k k 

Ait^ tUTTm V*RNA#^* TUiRNAiTOM V ^4 A * 
RNA^^rMU /Kif-Y AfoSV^f^siRNA (small interfering RNAs) ft..**5:3BS£*ir 
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^mmo^m^^thtt, ^ww^s^t*. wxitt 1x10 s ciwhlu±. m- 

£ U < I* 1 X 10 6 CIU/mU*_t. J; t> m± b < ft 5 X 10 6 CIU/nLEUu «tO^L< 
fit 1X10 7 CIU/mL£*_h, <fc t>#;£ U< tt 5X10 7 CIU/mL£A±. J; *>£F£ U< ft IX 
10 8 CIU/mL£*± % ± >) £f £ L < fi 5X10 8 CIV/nLSkJi(OtlBX*^^ S>XM£M1&(0 

mz.mM.<DjJ&;fc£QWfe1-Z>^b (Kiyotani, K. et al. , Virology 1 
77(1), 65-74 (1990); WOOO/70070) „ 

^rd&^^r ^Sr«5o AfflttlcWts * >f tt. Wfi-^I^^H 

) <z)?*>, ^^^s^^es^fa^^i^fiioo/o^ji, 0^u<«2o%^_t 

. £f £ U< fi50%£JLL v L< mo%£JLL x £ 9 L< te80%£*Jb, £ ktC 

yi^#7^ K^^*^£fflV^;^fc (#^Bg62-30752^^ #^Bg62-33 
879^^, *3«tU?#^B§62-30753-§-^) N *3 £1*7 = — xm*ttt&1tt# 
/tLfcltt<D&fim\Z®im£ltZ>j3& (W097/32010) ^Sr^-T5 £ t 5„ 

^Sr^3S*!tok*fcH:y ^SfeSW^S^bK (PBS) *^fT?5tt*3RUTiBfi»»^ 
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, JffiB£ft, i»*U BWJirt, WStfgF^ *fett^T^^fT^5 5d5^ttb^PS 

U < #*tU0 s CIU/ml^ £>&J10 U ClU/ml. <fc 9 £F ;§: U < fci&JlO 7 CIU/ml/&> 6>$J10 9 CIU/ 
ml. b< fi^IlX10 8 CIU/ml^b^)5X10 8 CIU/mlO®fflrtOft^m^Jt^ 

fcfc^XlO 5 CIU~ 2X10 10 CIUtfS#3;U<. 1 HJ^fc«^±^^"5T 

, l^f-^fx k^^ ^*fc^T©ifc^4*rt*£4;h,3. 

rngMnn^fr^ftMn^ -52*5 xmz^^tix^ 0 
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m 2 «\ hCFTm& : f-<D2ffiWi(DM&Mf&&t-t^#''( £^/V*cDNA<E>EI@E?U£ 
«tmiN«iB^J#-§- : 55 x MfeiOTiiB^IS-^ : 56. 125731^*5 j;IF3905|g^«^r 

W\ '1257'*3iU?' 1257m' fi^rtV^tblH^-i- : 50*5£tf57 N "3905"*3 £tr3905m 
"tttl^WB&mijr : 524o < ttJ?58^$tLTV>5o 

05tt, hCFTRst^O^^^^^nfcite^gf^- <hCFTRm) 

.0 6 lfit^tFa^©M»OiCFTRm^#A§*tfcSeVy y ^<Sr=i — K1~£cD 
NA (pSeV/CFTR) ©#16^^— A Sr^-r^T? 

0711 hCFTRa6K©38m©?feI8Sr^i"W-T?*>S. — Jfc^tfri ^ o 

— Jvl'Kfc bCFTR (Cm^mW) (Genzyme) Sr^fc?^** V^n 

V — VI, ; V2, T84&1J& (HH4*frflR) 

; i/z, bhk-2i^j33 (^fe^D ; m^msev^mmrzmm <m 

; SeV/CFTR^feBHK-2lftBj3S; I — >S, ft^m.^—* ~~o 

) (lO^g/ml) (CHEMIC0N) 2 LTAlexa Fluor *594 ? 

^IgG (H+L) h (5/xg/ml) (Molecular Probes) §:J^fc„ *j-J$£ 

T, GFP3t£^P£#*fc-*-5te*S>SeV (SeV/GFP) £fl§^fc 0 
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^mmmx-fi, mmmm.^^m.^-tvxn i-cftr (hCFrc) zm^x^ m 

m&m <D±mcFTm&*%igmLfc±^¥4 si-*^? ?~-xte. s'-aga^ 
c-3* \-&m-z> 2 ^(omm^MMtmgmmftZL^ ztihvmm&mfcz 

ot7^; W&WMfr V) % bfchCFTR^ 6 OSte^l^ b tbfc < ft 5 (01 
) 0 •?:r-ehCFTR^t^^c*5V^TT^/miB^J^^^V^«t 5 (^A^6<J(--© 2 >^ 

„ in vitro £ in vivoC^M^{^*5V^, JE1%f£hCFTRm&(Dmtik&$m&tlt£o 
1 . hCFTR at^O^^i^^ 

tl-tailedT'^-Y"^' — CFTR-N (5' -acttgcggccgccaaagttcaatgcagaggtcgcctctggaa 
aaggccagc/SB^IJ#-§- : 22) , 3' -ffi!lJiNotI-tailed7 P 7^'^— CFTR-C <S'-atecgcgg 
ccgcgatgaactttcaccctaagtttttcttactacggctaaagccttgtatcttgcacctcttcttc/SH 
?iJ#-5§-:23) <SrJB^TPCR£fTofc: 0 PCR^^?r$iJP5^NotI-C?mfcbTliIl|XU. S 
eV^fty/A cDNA, pSeV18+ (Kato, A. et al. , Genes Cells 1, 569-579 (1996 
)) ONotlfWSliJf^&fcl^fAU pSeV/CFTR*NP^#b^fc: 0 
(2) hCFYR(DHh&Mm&<DT $ 7 ^IE?U£^;tftV^ pic^-f-^— Sr^fr b/c 
(@3*5J:lM) 0 

CF-NotIF: 5' tcacgcggccgccaaagttcaatg (@H?'J#-^ : 24) 
CF-NotIR: 5' atctgcggccgcgatgaactttca (gE?»J#-§- : 25) 
CF-1257F: 5' taacaataggaagacctctaatgg (E^U#^ : 26) 
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CF-1257R: 5' ccattagaggtcttcctattgtta (ifi3?!]#-^- : 27) 
CF-3905F: 5' aacatttaggaagaatttggatcc (MH^-^r : 28) 
CF-3905R: 5' ggatccaaattcttcctaaatgtt (@il?!j#-§- : 29) 

(3) pSeV/CFTR' NPSrx hitT, CF-NotIF t CF-1257R&J1 
V ^hCFTRn$r ft 1 , ^7 -r— CF-1257F t CF-3905R& V ^hCFTRm^rH- 2 > Zfy 
4 "V — CF-3905F£CF-NotIR^^V^ThCFTRm8fr)t 3 ^rli^Lyh (El 5) „ ^SfiKOD 

plusSrfflV^o 10x buffer 5/zl N dNTP 5jul. MgS0 4 2/zl 1 mM) > ^-f 

30/zrool. K0D plus 1/zl, 5/zl (50 ng) £*^tf PCRSJ&*£ SO/il^ 3 "? 

PCR£r?rftofc„ -^-r^/^#fi, 98*C 2 min<£>^ 98^ 15 sec - 55\: 30 sec 
- 68t: 3 min£r35lM ^/K 72*C 7 min<Z>1£, 4 c C'ei£#£ Ufc„ 

(4) PCR-ehCFTRm®f>t- 1 N 2 % 3 ^rx ^ h £ U ^7 >f CF-NotIF£ CF- 
NotIR^V^hCFTRni/NotIiT^-^ti*gb^: (®5) e I^^fiKOD plus^rfflV^fco 1 
Ox buffer 5»U dNTP 5/zU MgS0 4 3/il 1.5 mM) s zf^^^r— & 30/xmol 
% K0D plus l#tl % §m 6m 1 (50 ng) Sr-gtfPCRRJ^ 50 lf>-CPCR£fT &ofc 
o ^ ^##13:, 98<C 3 min<£>^ % 98^ 15 sec - 55*C 30 sec - 68TC 5 min 
£35-^ ^/K 72*C 7 nin(D^ 4X:X*&f?b Ufc 0 

2. ^^H^5fe^MhCFTR^mbfcSeV cDNA^^^ 5 K^*H 
Notl&tS^CD^-Y^— v'a >-CSeV cDNA (pSeV(+)MF : Tokusumi, T. et al. , 

2002, Virus. Res. 86:33-38) OM*^^£F3t^^<^<£NotIlJ-'f HChCFTRm/No 
tI^rJtSr#AU SeV/CFTROcDNA^T^S: K (pSeV/CFTR) £*^Lfc (13 6) „ 

3. &&m±&i£Fm&te*&mm\siz.sev<D¥mm 

5S:^MhCFTR3t^^:« (hCFTRm ££##*:) £jg^UfcSeVcDNA£rffiV^?l3fl 

6**/K/l hTig^LfcBHK-2l7M£jfr?t£^^MEM (GIBC0/1 1668-019 

) Ti&V\ 3X10 6 pfu Oft&Jgtf&MI (PLWUV) &SUfcj|l.^&;t!7^^=T£7 
^/W* (T7 RNA/KU fe*S§3L) (PLWUV-vTF7-3) Sr&tf 0. 85% FBS (v/v) £: 
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^tf Opti-MEM 200 jx $ ^M^fy jtltif m&Pk £ i2rfc c 5 /z g cDNA, 1 n g pGEM 
7NP, 0.5/xg pGEM/P> lug pGEM/L£: 250 /*1 Opti-MEM ($£^^$0 fc, 15 »\ 
LipofectAMINE 2000 reagent [GIBC0/1 1668-019] £250^1 Opti-MEM (M^JJDH 

m> k:»»«x mmmzm&v, ^x*2o~3o^gbr h7^7x^^ 3 y 

^^^PiiUfCo PLWUV-vTF7-3<^^*^l^^, $BJ&&Opti-MEM (M^JP^ 
) -C 2 HIi5fc#- bfe^. h7^7i^v^3 ^«fc:0. 5 ml/well O10%FBS Opti-ME 
MSrSg-^U 1 ml/well ^^BflS^^JPUfCo 37*C-C6~8 h ^ Glasgow MEM (10%FBS 
, 80/zg/ml AraC) SrSfcbDU 37^-1?— tfci#^Lfc 0 

H B „ ^5r^V^T^VbilJkt*MEM^-e— (Elgfe^b, *EjfiL?ff^VP-SFM (7. 5 
jig/ml trypsin, 40 /z g/ml AraC) 1 ml/we 11 SriSTO^S^nUfCo 6B#f!^ 1 ml/ 
well Glasgow MEM (5X10 S LLC-MK, cells/ml, 10% FBS, 40/ig/ml AraC) SrftBJIS 

2B^ 3!7^/l^fflJ5a£^ie> % 3000 rpm, 1 min^fr^ 0.45 ml^SrBi - ^ 

* -fW;*-e$ie>^ 5 min^37 t CT*^U. ^/^y^^bfCo ^±^>^S!l^Sr 

3 hj £?to rc 0 smsta? ufcMM^^sri5o /i i/eggtr+ 0 mm vti^mm 

mm VtzM9 PSr $ 3 P Ufc^L 4 C C(- 3 B#Pi3?{K> UTd^^^isUlZ 
U HA Assays !7^;*0#&£mfSLfc 0 £fc, — ^IsIIlRUfcm^SrKOju 1/ 
eggT'Sf UV vf- B Ufc^M^P 3 f@-^l£fTo fc 0 HA AssayT'l^&fP^Hi 
5 * T% w tf>i^£r 1-2 IhJM t> t& Ufc„ *:<D&^ HA AssayT*2 6 £A _k<E> 17 /V 
k*K ^(Om.^K. V-ifr* ^SeV/CFTR^flWCo 

4. ^(vhCFYmte^P^&mmTmm 

l7^^^bl?NAy/A^ttttJL. RT-PCtt^CFTR&^trWJttriilftU hCFTR:£ 
S^IE^lJSrJfl^Ufcio RNA<7V ACOttaifiQIAamp Viral RNA Mini "Spin Protocol 
£fdB!^¥fcfc T0Y0B0, ReverTra Ace-a-™*iltC^oX^ifebfc 0 PCRfSRTM 
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Primer set l: SeVF4003/hCFTR-C4 
SeVF4003: 5' -cggtgaggaggactgttcgagc (£79## : 30) 
hOFTR-C4: 5' -cagttcagtcaagtttgcct (lE^JIMi- : 31) 

Primer set 2: hCFTR-N4/SeVR4993 

hCFTR-N4: 5' -cgaccaatttagtgcagaa (iB?lJ#-^- : 32) 
SeVR4993: 5' -ttcccttcatcgactatgacc (|B^lJ#-§- : 33) 

hCFTR^SiajiJm^ffiPrimer : 

Forward-' 

SeVF4003: 5' -cggtgaggaggactgttcgagc : 30) 

hCFTR-NO: 5' -atgcagaggtcgcctctggaaaag (@B^J#-^- : 34) 
hCFTR-Nl: 5* -cacattggaatgcagatgaga {WM^r^r : 35) 
hCFTR-N2: 5' -tatctgtgcttccctatgca (|E^ll#-§- : 36) 
hCFTR-N3: 5' -gcacagtggaagaatttca (IH?!J#-§- : 37) 
h!:FTR-N4: 5' -cgaccaatttagtgcagaa (SB?!l#-f- : 32) 
hCFTR-N5: 5' -ggagtgcctttttgatgat (gB?!l#-§- : 38) 
hCFTR-N6 : 5' -ggatgaccttctgcctctta (MB2?U#-^- : 39) 
hCFTR-N7: 5' -ggatagcttgatgcgatctgt (IE?'J## : 40) 
hCFTR-N8 ' 5' -ggaaagttgcagatgaggtt (SB^J#"§- : 41) 
Reverse : 

SeVR4993: 5' -ttcccttcatcgactatgacc (@2^J##' : 33) 
hCFTR-CO: 5' -ctaaagccttgtatcttgcacctc (IE^!l#-§- : 42) 
hCFTR-ClY: 5' -acctcatctgcaactttcca (iSJIJ#-^- : 43) 
hCFTR-C2: 5' -catggctaaagtcaggata (Ei?!)#-§- : 44) 
hCFTR-C3Y: 5' -tctattaagaatcccacct : 45) 

hCFTR-C4: 5' -cagttcagtcaagtttgcct QE9H^9- : 31) 
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hCFTR-C5: 5' -gtctggctgtagattttgga (MB3?!l#-^- : 46) 
hCFTR-C6: 5' -tgaagtcttgcctgctccagt (@E?!l## : 47) 
hCFTR-C7Y: 5' -agtatctcacataggctgccttcc (W^i^^r : 48) 
hCFTR-C8: 5' -ggagcagtgtcctcacaata (51?!l#-§- : 49) 

5. in vitro^*5*tShCFTRMe^^,^»?t^ 

1) frsc^^^nyr'-f >^ (07) 

^^MhCFTKt^^gtSeVtJl £ ShCFTRg 6 <Z>3§m& ^x^^^nyf-f^ 
SrJB^TifcBUfco "^^/m3H«>'fc«> % M£ftofcBHK-21$B 
J&^SeV/CFTRSr^lfe^iirfc (100 nun dish) (M0I=3) „ =ii/yu—;Vb tt, hCF 
TR^m»*fcT84, *^OBHK-21^BJ!S % ^£MSeV (SeV/w) -C^fcbfc (M0I=3 
) BHK-21»JB*£3rJBl\fc. V4A'*'<9 *~ T?«3fe48NFlWlfe©j(|Bja*ice-cold 
PBS (-)-C 3|E]ifeV\ lysis buffer [10 mM Tris-HCl, pH7.5, 2 mM EDTA, 1 mM b 
enzamidine, 10|xg/ml leupeptin hydrochloride, lOjtg/ml aprotonin, 2 mH ^ 
^ B#ffML7tPMSF] T*^^Ufc (5 ml/dish) „ <3500 rpm, 4^, 30 sec) U 

fc^. _L?f£:E&£\ 1M£fc$§&\ ml <D lysis buffer-CS?8U 4*C"C 1 l*|B«VV 
fco ^'fc (15000 rpm, 4*C, 30 min) Ufc^, Ji?i3:|&§\ tfc®^ 80jz KOsolub 
ilization buffer [0.2% SDS (w/v) jo J; TfO. 2% Triton X-100 (v/v) ^r^tf lysis 

buffer] *rJD*.-CfflWU SifflT? 3 P#|HJ«^fc 0 (15000 rpm, 4^, 30 min 

) VtzM. -hfS&grLW^a— ^^-^U Jb^tC|^*Odisaggregation buffer [ 
2% SDS (w/v), 15% glycerol (w/v), 2% J3 -mercaptoethanol (v/v), 1 mM EDTA, 

joSLTj- 0.02% (w/v) bromophenol blue Sr^tf. H 3 P0 4 ^^T50 mM Tris, pH 6.8] 

-tJ-^/V^SDS-PAGE-C^b^ ^V-^Kl^LfcO^N — &£t#£ LT200*g 
*RtfcJtt hCFTRgtft: (C-Teminus specific) (Genzyme) b"C20 
OOfg^rfi LfcHRP-conjugated Anti-Mouse IgG [Daiichi pure chemicals] 
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1000f&#ir^ bfcHRP-conjugated Anti-Biotin [Daiichi pure chemicals] ^r^V^ 
TixJ££-E% ECL detection kit (Amersham Pharmacia Biotech) ^^V^T^tti U 

m 7 i-7f:vtc£ 5 ^ hCFTR ^eigmo^^'f ^= > v- /waaiaoT84-e« 

, 160~180 kDa (DhCFTRW&iDsO &^MhCFTR3t^fg^eV/&S^UfciB 
HK-21»T-f*. 140kDa <£hCFTRg6^tH §ftfc„ HflSOjKMftriLLC-MK^ BEAS- 
2B# if (OmfaX* h % h tltCo 
2) Immunocytochemistry (08) 

&mmCFrmte*1£M.SeVK £ ShCFTRM & <D^%&.&%£&&& ^X&>T<D 
£ 5 l-fifelB Lfc 0 3 ^^/^^ h t^:^ofcLLC-MK 2 iBJia^SeV/CFTRS^^V^T^^ U 
fc (M0I=3) e ni/hn— /WiSeV/GFPT'^fcUfc (M0I=3) UjC-MMfflJ&SrJB^*: 
e — -e^48^#©S0J8&^T ice-cold PBS (-)T? 3(Eli£V\ ^20<C 

coldT-fc b is/* # J — /V (1:1, w/w) ^P^lT % -20*C^(HuLnH3feV^o 
(room temperature (RT) , PBS, 10 min x 3 times) Glycines (RT, PBS/5 
0 mM Glycine, 10 min) Sr*?^ (RT, PBS, 10 min x 1 time) ^ Bio 

eking (RT, 10%FBS/10%Goat serum/l%BSA/0. 05%Tween-20/PBS, 2 h) Srfrfrofc 
o (RT, PBS, 10 min x 2 times) ffc % 10^g/ml Anti-human CFTR#l# <C-Te 

minus specific) (Chemicon)$rffiV^—f5fe^i#:^ (RT, 1 h) 3r*TV\ (R 
T, PBS, 10 min x 4 times) ^ 5/ig/ml Anti-mouse IgG (Alexa Fluor 594) & 
m\t^X-fttfiftEJ& (RT, 30 min) Zftft^lt. Sfc# (RT, PBS, 10 min x 4 tim 

es) %ftm$kmxmm. ^nmtznK^iZo ist^tfcj:^^ akseaih 

fcjfefe $ tbfco IE«©£r* WtBHK-21*5 £ t*BEAS-2B$BJS^ # b frfc. 
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( ) 
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46 
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c-3' iB^iei^^ KgsawHcfc 9 , m-^-i-r^mwkV'i j^&^-tz&H- 

JKte^tt. 0Mf ^Sat^r^SES' -AGA^C-3' KPflk * t) Kt57 ^ /^ffi 

^jiass-rs <t ? <c N mftJ®kfc : ?-(o±i/*m(Dm.miztev %>&s -agas^c-3' ga 

4 . -kGP^C-3' IE W „ 5' -AGA^CTT-3' gfi^lj ^>Ba^J-e*> 5 . M&QI 2 IwfB 
g&OW^^RNAW/l^o 

5 . fltftejEMcW t h CFTRat^T* 5 , srt^ 2 tCfB^^^-r ^"^RNA ? 
«^Sr=»-Ki-5DNAo 
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47 

(c) ^M^^LT^-r^^RNA^-f/^$r^jt^$-a:^xm, Sr^tf*' 

(a) ^S^^&^iiirOit^ia^J4»{-5'^G^ ^5' - 
AGA^C-3' IB^J£m<£ffi^Jl£&^1-5X@. 

(b) ^$iVfc^^5^iA*^c^^^^^m^^/V'^oy/ A^fctt 

11. ^s'-AGA^c-s'ia^J^ s'-AGAMCTT-s'ga^i^^ia^j-efes, st^io 

12. ttat^rf-^k hCFTRit^TfeS, ft 1 0 fclfSg^^F&Cc 

13. ^-r^^RNA^^/^^v^^y^-r/v^-efcs, tt^9*fc«io 
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1 257M« 

1257 

JESSE* CAATAGlAlAAAACTT (£$)J 

1 

mmwM CAATAGQAAAACTT {mmm 



:50) 
:51) 



3905pIi|E 



3905 



lESI^J ATTTAGAAlAAAAJCTT (1B^iJ^:52) 

i i i 
ATTTAGGAGAACCTT (IE?iJ#-5§-:53) 
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SeVcDNA<DEI|££iJ 
E 



NP: AGTAlAGT 

P : ATTA AG 

M: A AT A AG 

F: A AT A AG 

HN: ATTA AG 

L: AGTAAG 



1257: 

3905:ATT1 



C A AT AG 
AG 



A A AAA 
AAAAA 
AAAAA 
AAAAA 
AAAAA 
AAAAA 

AAAAA 



CTT 


(mm 




:54) 


CTT 






:55) 


CTT 






:56) 


CTT 






:56) 


CTT 


(s$u? 


«: 


:55) 


CTT 






54) 


CTT 






50) 


CTT 


mm 




52) 



hCFTR(Di^^MIS^J 



( ) 
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03 



1257 : 
1257m: 



Arg Lys Thr 



CAAT AQ A 
1 

CAAT A GIG 



AAA 
1 

AAG 



ACfT 
I 

ACG 



1257 



(E5«W:57) 



3905 : 
3905m: 



Arg Lys Asn 



ATTT AGIA 
1 

ATTT A GIG 



AAA 
1 

AA|G 
3905 



AAC 
i 

AAT 



TT 



TT 



(MW. 



52) 
58) 



WO 2005/001082 



PCT/JP2004/009617 



04 



4/8 



CF-NotIF CF-1257F CF-3905F 



NotI 
1 



1257 



hCFTR 



3905 



] 



NotI 



CF-1257R 



CF-3905R CF-NotIR 



CF-NotIF: 5' tcacgcggccgccaaagttcaatg (lB5«J#-^ -24) 
CF-Notl R : 5' atctgcggccgcgatgaactttca Ge5»Jft# 25) 
CF-1257F: 5' taacaataggaagacctctaatgg (KJ9iJfMir:26) 
CF-1 257R: 5' ccattagaggtcttcctattgtta (SE5»J#-^- : 27) 
CF-3905F: 5' aacatttaggaagaatttggatcc (M&\%t^r : 28) 
CF-3905R: 5' ggatccaaattc±tcctaaatgtt (IBfiJS^- : 29) 



( ) 
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08 
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SEQUENCE LISTING 
<110> DNAVEC RESEARCH INC. 

<120> A MINUS STRAND RNA VIRUS VECTOR CARRING.A GENE IN WHICH 
A MUTAGENIC REGION HAS BEEN ALTERED 

<130> D3-A0302P 

<140> 
<141> 

<150> JP 2003-187312 

<151> 2003-06-30 

<160> 110 

<170> Patentln version 3. 1 
1 

10 

DNA 

Artificial 



a mutagenic sequence for minus strand RNA viruses 
<400> 1 

agaaaaacyy 10 



2 
11 

DNA 

Artificial 
<220> 

<223> a mutagenic sequence for minus strand RNA viruses 



<400> 2 
agaaaaaacy y 



11 
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<210> 3 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> a mutagenic sequence for minus strand RNA viruses 

<400> 3 

agaaaaactt 10 



<210> 4 

<211> 11 

<212> DNA 

<213> Artificial 



<220> 

<223> a mutagenic sequence for minus strand RNA viruses 
<400> 4 

agaaaaaact t 11 



<210> 5 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of E sequence of Sendai virus 
<220> 

<221> misc_feature 

<222> (2).. (2) 

<223> "n" at location 2 stands for any of a, g, c, or t 



<400> 5 
antaagaaaa ac 



12 



WO 2005/001082 
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<210> 6 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 6 
cwuuvwcccu 



<210> 7 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 7 
cuuugacccu 

<210> 8 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 8 
cauucacccu 



<210> 9 

<211> 10 

<212> RNA 

<213> Artificial 



WO 2005/001082 

4/32 



<220> 

<223> an example of S sequence of Sendai virus 

<400> 9 
cuuucacccu 

<210> 10 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 10 
agggtcaaag 

<210> 11 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 11 
agggtgaatg 

<210> 12 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 



<400> 12 
agggtgaaag 
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<210> 13 

<211> 9 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence of Sendai virus 

<400> 13 
uuuuucuua 



<210> 14 

<211> 9 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of E sequence of Sendai virus 

<400> 14 

taagaaaaa 9 



<210> 15 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 15 

ctttcaccct 10 



<210> 16 

<211> 15 

<212> DNA 

<213> Artificial 
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<220> 

<223> an example of E sequence of Sendai virus 
<400> 16 

tttttcttac tacgg 15 



<210> 17 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized linker sequence 

<400> 17 

atgcatgccg gcagatga 18 



<210> 18 

<211> 18 

<212> DNA 

j <2ip Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 18 

gttgagtact gcaagagc 



18 



<210> 19 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 19 

tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 



42 
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<210> 20 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 
<400> 20 

atgcatgccg gcagatga 18 



<210> 21 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 21 

tgggtgaatg agagaatcag c 21 

<210> 22 

<211> 51 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 22 

acttgcggcc gccaaagttc aatgcagagg tcgcctctgg aaaaggccag c 51 



<210> 23 

<211> 76 

<212> DNA 

<213> Artificial 
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<220> 

<223> an artificially synthesized primer sequence 
<400> 23 

atccgcggcc gcgatgaact ttcaccctaa gtttttctta ctacggctaa agccttgtat 60 
cttgcacctc ttcttc 76 



<210> 24 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 24 

tcacgcggcc gccaaagttc aatg 

<210> 25 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 25 

atctgcggcc gcgatgaact ttca 

<210> 26 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



( 



24 



<400> 26 



WO 2005/001082 



9/32 



taacaatagg aagacctcta atgg 

<210> 27 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 27 

ccattagagg tcttcctatt gtta 

<210> 28 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

( <4Q0> 28 

aacatttagg aagaatttgg atcc 

<210> 29 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 29 

ggatccaaat tcttcctaaa tgtt 



<210> 30 
<211> 22 
<212> DNA 



WO 2005/001082 



10/32 



<213> Artificial 
<220> 

<223> an artificially synthesized primer sequence 

<400> 30 

cggtgaggag gactgttcga gc 

<210> 31 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 31 

cagttcagtc aagtttgcct 

<210> 32 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 32 

cgaccaattt agtgcagaa 

<210> 33 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 33 



WO 2005/001082 PCT/JP2004/009617 
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ttcccttcat cgactatgac c 21 



<210> 34 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 34 

atgcagaggt cgcctctgga aaag 24 



<210> 35 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

^ <400> 35 

cacattggaa tgcagatgag a 21 



<210> 36 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 36 

tatctgtgct tccctatgca -20 



<210> 37 
<211> 19 
<212> DNA 



WO 2005/001082 



12/32 



<213> Artificial 
<220> 

<223> an artificially synthesized primer sequence 

<400> 37 

gcacagtgga agaatttca 

<210> 38 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 38 

ggagtgcctt tttgatgat 



<210> 39 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 39 

ggatgacctt ctgcctctta 



<210> 40 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 40 



WO 2005/001082 



13/32 



ggatagcttg atgcgatctg t 



<210> 41 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 41 

ggaaagttgc agatgaggtt 

<210> 42 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artif icially synthesized primer sequence 

<400> 42 

ctaaagcctt gtatcttgca cctc 

<210> 43 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 43 

acctcatctg caactttcca 



<210> 44 
<211> 19 
<212> DNA 
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<213> Artificial 
<220> 

<223> an artificially synthesized primer sequence 
<400> 44 

catggctaaa gtcaggata 



<210> 45 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 45 

tctattaaga atcccacct 



<210> 46 

<211> 20 

I <212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 46 

gtctggctgt agattttgga 20 



<210> 47 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 47 



WO 2005/001082 



15/32 



tgaagtcttg cctgctccag t 



<210> 48 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 48 

agtatctcac ataggctgcc ttcc 



<210> 49 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 49 

ggagcagtgt cctcacaata 



<210> 50 

<211> 14 

<212> DNA 

<213> Homo sapiens 

<400> 50 
caatagaaaa actt 



<210> 51 

<211> 14 

<212> DNA 

<213> Homo sapiens 



<400> 51 



WO 2005/001082 
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caataggaaa actt 14 



<210> 52 

<211> 15 

<212> DNA 

<213> Homo sapiens 

<400> 52 

atttagaaaa aactt 15 



<210> 53 

<211> 15 

<212> DNA 

<213> Homo sapiens 

<400> 53 

atttaggaga acctt 15 



<210> 54 

<211> 14 

K212> DNA 

<213> Sendai virus 

<400> 54 

agtaagaaaa actt 14 



<210> 55 

<211> 14 

<212> DNA 

<213> Sendai virus 

<400> 55 

attaagaaaa actt 14 



<210> 56 
<211> 14 
<212> DNA 
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<213> Sendai virus 
<400> 56 

aataagaaaa actt 14 



<210> 57 

<211> 14 

<212> DNA 

<213> Artificial 



<220> 

<223> an altered human CFTR gene (region around the position 1257) 
<400> 57 

caataggaag acgt 14 



<210> 58 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> an altered human CFTR gene (region around the position 3905) 

<400> 58 

atttaggaag aattt 15 



<210> 59 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 
<220> 

<221> misc_feature 

<222> (10).. (10) 

<223> "n" at location 10 stands for any of a, ^, c, or u 
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<400> 59 

uuuuucuuan u 11 



<210> 60 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 60 

uuuuubwyw u 11 



<210> 61 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 61 

uuuuucuuau u 11 



<210> 62 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 62 
uuuuugauua u 



11 



WO 2005/001082 PCT/JF2004/009617 

19/32 



<210> 63 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 63 
uuuuuuauaa u 



11 



<210> 64 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 64 
uuuuuuauau u 



11 



( ) 



<210> 65 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 65 
uuuuugucua u 



11 



<210> 66 

<211> 11 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example, of E sequence 
<220> 

<221> misc_feature 

<222> (5).. (5) 

<223> "n" at location 5 stands for any of a, g, c, or u 



<400> 66 

uuuunhwuar y 11 



<210> 67 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 67 
uuuuuuauaa c 

( ) 

<210> 68 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



11 



<400> 68 
uuuuguuuag u 



11 



<210> 69 

<211> 11 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example of E sequence 
<400> 69 

uuuuaauuaa c 11 



<210> 70 

<211> 11 

<212> RNA 

<213> Artificial 



<220> 

<223> an example of E sequence 
<400> 70 

uuuuucuuaa u 11 



<210> 71 

<211> 11 

<212> RNA 

<213> Artificial 



( <22^0> 
<223> 



an example of E sequence 



<400> 71 
uuuucuuuaa u 



11 



<210> 72 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 72 
uuuuuykaaw 



10 
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<210> 73 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 73 
uuuuuuguaa a 



11 



<210> 74 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 74 
uuuuwwwkwa 

( ) 

<210> 75 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



10 



<400> 75 
uuuuauauua 



10 



<210> 76 

<211> 10 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example of E sequence 



<400> 76 



uuuuaaauua 



10 



<210> 77 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 77 

uuuuuuauua 10 



<210> 78 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<210> 79 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 



78 



uuuuuuugua 



10 



<400> 79 
uuuuuaauua 



10 



WO 2005/001082 



24/32 



PCT/JP2004/009617 



<210> 80 

<211> 10 

<212> RNA 

<213> Artificial 



<220> 

<223> an example of E sequence 
<400> 80 

uuuuuaagua 10 



<210> 81 

<211> 10 

<212> RNA 

<213> Artificial 



<220> 

<223> an example of E sequence 

<400> 81 

uuuuauauaa 10 

( ) 

<210> 82 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 82 

uuuuaaauaa 10 



<210> 83 

<211> 10 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example of E sequence 



<400> 83 



uuuuuaauaa 



10 



<210> 84 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 84 

uuuucuwwra 10 

<210> 85 

<211> 11 

<212> RNA 

<213> Artificial 



<210> 86 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 




an example of E sequence 



<400> 



85 



uuuuucuwwr a 



11 



<400> 86 
uuuuuucuww ra 



12 
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<210> 87 

<211> 13 

<212> RNA 

<213> Artificial 



<220> 

<223> an example of E sequence 
<400> 87 

uuuuuuucuw wra 13 



<210> 88 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 88 
uuuucuauga 

( ) 

<210> 89 

<211> 11 

<212> RNA 

<213> Artificial 



10 



<220> 

<223> an example of E sequence 



<400> 89 
uuuuucuaug a 



11 



<210> 90 

<211> 12 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example of E sequence 
<400> 90 

uuuuuucuau ga 12 



<210> 91 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 91 

uuuuuuucua uga 13 



<210> 92 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 92 

uuuucuuaaa 10 



<210> 93 

<211> 11 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 93 
uuuuucuuaa a 



11 
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<210> 94 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 94 

uuuuuucuua aa 12 



<210> 95 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 95 
uuuuuuucuu aaa 

( ) 

<210> 96 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



13 



<400> 96 
uuuuuucuwa 



10 



<210> 97 

<211> 11 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example of E sequence 
<400> 97 

uuuuuuucau a 11 



<210> 98 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 98 

uuuuuuucwh rwy 13 



<210> 99 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 99 

uuuuuuucau gau 13 



<210> 100 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 100 
uuuuuuucau guu 



13 
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<210> 101 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 101 

uuuuuuucac auc 13 



<210> 102 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 102 
uuuuuuucuc gac 



13 



( ) 



<210> 103 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 103 
uuuuuuucaa gau 



13 



<210> 104 

<211> 13 

<212> RNA 

<213> Artificial 



<220> 
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<223> an example of E sequence 
<400> 104 

uuuuuuusur ucu 13 



<210> 105 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 105 

uuuuuuucua ucu 13 



<210> 106 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 106 

uuuuuuucug ucu 13 



<210> 107 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 



<400> 107 
uuuuuuugua ucu 



13 
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<210> 108 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 108 
uuuuuuucwa ucu 



<210> 109 

<211> 13 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of E sequence 

<400> 109 
uuuuuuucur ucu 



110 
11 
RNA 

Artificial 
<220> 

<223> an example of E sequence 

<400> 110 
uuuuucuuam u 



<210> 
<211> 
<212> 
<213> 



PCT/JP2004/009617 
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